Abstract: Current understanding of disaster risk reduction (DRR) concurs that, when provided the right education, children have the potential to reduce their own vulnerability and the vulnerability of others in their community. What, then, comprises the right education for DRR? Research has established the need for disaster education to address the causes and effects, prevention and response, and management and recovery from disaster events. The educational process must include diverse and practical techniques that reinforce disaster knowledge and builds a culture of safety and resilience amongst students. Drawing on syllabus content analysis and field research in two rural communities in semi-arid Northern Ghana, this study explored the presence and nature of DRR within the syllabi of the basic school system. By comparing the result of the content analysis with results from interviews and questionnaires completed by teachers and students, significant gaps were identified between the disaster pedagogy outlined in the syllabi (theory) and that which occurs in the classroom (practice). It was realized that while the theory outlines active and innovative techniques for teaching, learning, and evaluating DRR lessons, various challenges hinder the practical application of these techniques in the classroom. The study concludes that a lack
This paper proposes to explore how this theory has been unfolding in practice in Ghana with the focus on the basic school system. More specifically, this study was driven by two main objectives: (i) to assess the current state of disaster education and communication within basic schools in Ghana and (ii) to investigate the nature, form of, and hindrances to effective disaster (natural and man-made) knowledge transfer from teachers to students. To achieve these objectives, the study undertook detailed content analyses of the national level basic school course syllabi and administered structured questionnaires to students within two selected communities in the Northern Region of Ghana. Focus group discussions were held with teachers and key informant interviews were conducted with individual teachers and an officer with the Ghana Education Service. The Northern Region is a disaster-prone area of Ghana, with events such as floods, droughts, health epidemics, and fire outbreaks commonly affecting households and communities [26] . The region is also characterized by high poverty and illiteracy [26] [27] [28] , and is vulnerable to climate and ecosystem changes. This makes the region highly pertinent to the present study.
Materials and Methods

Study Area Information
The Northern Region of Ghana forms part of the 10 administrative regions of the country and covers a total of 70,383 km 2 (approx. 30.0%) of Ghana's land area. The Northern Region together with the Upper West and Upper East Regions occupies about 41.0% of Ghana's land area. These regions form Northern Ghana and are the poorest, with 54.0% of the 18.0% of Ghanaians living in extreme poverty residing there [27] .
Rainfall and temperatures in the study area are irregular, intermittent and torrential. Temperature averages are around 25 °C to 36 °C, with an average annual rainfall range of 900-1000 mm. [29] [30] [31] . Ecosystems that used to regulate and support the environment and people in times of extreme weather conditions have been exploited. Flood and drought have become annual and prolonged events, with occasional fire outbreaks and bush fires.
The field research for this study took place over the period of one month (August 2014) in the communities of Kpalgun (9°28′N, 1°5′W) and Yoggu (9°30′N, 1°4′W), located within the Tolon district of the Northern Region [32] . The two villages are located near each other, with similar physical and socioeconomic characteristics. Yoggu has an estimated population of 3751, and Kpalgun's is 1573. These communities are amongst the CECAR-Africa project communities selected for being prone to extreme weather events. Selection was based on a community resilience assessment model used to determine the levels of vulnerability and resilience of selected communities in various districts in northern Ghana. This model took into consideration various elements of ecological, engineering and socio-economic dimensions of the communities. From the assessment, two districts; Tolon (six communities) and Wa West (four communities) were selected for their high exposure and vulnerability to droughts and floods respectively [33] . The estimated total number of households in Kpalgun is 111, and 216 in Yoggu, and the predominant occupations are subsistence farming and animal rearing. Since the agricultural sector largely depends on rainfall, most of the inhabitants become seasonally under-employed during dry seasons.
Basic School System in Ghana
The basic school system in Ghana comprises primary school and junior high school (hereafter JHS). Primary education is divided into lower and upper primary. Lower primary constitutes the first three elementary grades of primary education, with the ages of students averaging 6-8 years. The upper primary consists of the elementary grades 4, 5, and 6, with 9-12 years being the average age for students. At both elementary levels, students are expected to study nine main subjects, namely English Language, Integrated Science, Citizenship Education, Creative Arts, Information and Communications Technology (ICT), Ghanaian Language and Culture (GL&C), Religious and Moral Education (RME), Mathematics, and Physical Education (PE). Students then proceed to JHS, which is made up of three classes (JHS 1, 2, and 3). The average age range of students at this level is 13-16 years. At the JHS level, students are required to study eleven (11) different subjects: Integrated Science, GL&C, Social Studies, English Language, Mathematics, PE, RME, Music and Dance, Basic Design and Technology (BD&T), French, and ICT. Students then progress onto either senior high school or a vocational/technical institute. As students move from elementary school to senior high and tertiary school, there is a corresponding decrease in student enrolments and attendance, especially amongst females [34] .
This study focuses on the upper primary and JHS levels within the basic education system. Grotberg [35] posits that children under the ages of seven are at the very fundamental developmental stages and can barely separate fantasy from reality and lies from truth. However beyond age seven, children are actively engaged in mastering skills particularly in schoolwork and can complete tasks and work with others more efficiently. Thus, from upper primary, students can provide appropriate responses to questions asked and their attitudes and skills can be shaped to create a culture of prevention and safety amongst communities. Moreover, large numbers of children can be reached and influenced due to the free and compulsory basic education initiative of the Government of Ghana.
This study did not evaluate the syllabi of subjects studied beyond JHS and could not include lesson observation as a process of data collection. Nevertheless, since the average years of experience of the teachers interviewed was five years and the majority of student respondents (79%) have been exposed to the syllabi and its implementation over a relatively lengthy period of time (between two to six years), the results of this study reflect the actual situation in the classrooms. The study also did not undertake textbook analysis to obtain in-depth information on DRR topics and themes, since a wide variety of textbooks are recommended by the government and used in various schools; thus, the syllabi is the only standard document that is used in all school in Ghana.
National statistics on education show that the Northern Region has the highest illiteracy rates in the country. The 2010 Population and Housing Census revealed that the region has a 62.8% illiteracy rate among those of its population 11 years and older, and more than 56.0% of its population has never attended school [34] . Table 2 gives a brief profile of the study community schools. Note: JHS-Junior High School.
Data Collection and Field Work
Questionnaires
Questionnaires were prepared and administered to students in August, 2014 to obtain students' knowledge on, and reaction to, certain disaster events and the nature of disaster risk communication from teachers to students. The questionnaires were developed based on an extensive literature review [5, 8, 19, 23, 36, 37] and were qualitative. Particularly, empirical work conducted by Mamogale [37] on "Assessing disaster preparedness of learners and educators in Soshanguve North", works by Selby and Kagawa [23] and the Children Charter: an action plan for disaster risk for children by children [38] , influenced the development of the questionnaires for students. A random sampling technique was used to select the households from which students were surveyed. Using the sampling determination technique developed by Israel [39] , 165 questionnaires (Kpalgun: 69, Yoggu: 96) were administered to students from the two communities, of which 144 students responded (Kpalgun: 67, Yoggu: 77). Thus, a 17.0% non-response rate was recorded for Yoggu and 2.0% for Kpalgun due to the unavailability of some students during the time of the survey. Equal numbers of males and females could not be reached during the period of survey (because of the low number of female students in schools or their temporary unavailability) leading to more male respondents than female. Thus in Kpalgun, 45 male and 22 female respondents, and in Yoggu, 56 male and 21 female respondents were surveyed.
Focus Group Discussions and Key Informant Interviews
An in-depth focus group discussion was held on the 17 August 2014, with 15 teachers from the study communities. Teachers were selected using the snowball sampling technique and were pre-informed of the date and time for the interview session. All participating teachers were males, as the only female teacher in the selected study schools who had earlier agreed to participate did not turn up on the day of the interview. The semi-structured interview guide questions were developed based on extensive literature review [8, 19, 23, 36, 37] and preliminary survey conducted with 40 upper primary and JHS teachers in February, 2014. The discussions produced information on the DRR topics taught in the classroom as well as how teachers delivered and evaluate DRR lessons. This was to identify if any discrepancies existed between the syllabi-stipulated DRR lesson and DRR lessons that take place in the classroom. During the focus group discussion, relevant issues were identified for which further insights were needed. Key informant interviews were conducted with individual teachers to obtain information specific to their training and experience with teaching disaster topics and themes. It was also to ensure that teachers had the opportunity to include responses that might have been left out during the focus group discussion.
A set of preliminary survey interview guide questions was developed based on the objectives of the study and literature [8, 23, 36] . Following the outcome of the survey conducted in February, 2014, with an officer from the Curriculum and Research Development Division (CRDD) of the Ghana Education Service (GES), an elaborate semi-structured interview guide was developed and administered to the Deputy Director in charge of Planning (GES) at the Tolon District in August, 2014. This was to validate key information obtained and obtain further clarification on the efforts of the institution at revising the curricular and DRR lessons, training of teachers for effective DRR lesson delivery, and the challenges with DRR education.
Data Analysis
Content Analysis Process
The content analysis method was used to identify the scope and content of disaster themes and topics within the syllabi of basic schools in Ghana. Specifically, the manifest and latent content analyses techniques were used [40] . The main material used for the content analysis was the syllabi of the various subjects studied within the upper primary and JHS in Ghana. Tables 3 and 4 gives details of the upper primary and JHS syllabi used for the content analysis. This was obtained as an electronic version from an officer at the Ghana Education Service. A list of 24 words relevant to the disaster risk reduction discourse was identified and used for the syllabi analysis. The words were selected using the following three criteria:
(1) Core words within the DRR discourse, such as hazard, disaster, vulnerability, risk, and resilience, were obtained from literature and web-based resources from various institutions, such as United Nations International Strategy for Disaster Reduction (UNISDR terminologies) [41] After these words were selected, a list of words, with similar meanings to the selected 24 words, was identified. The identification of the synonym words or phrases was done in consultation with teachers based on their experience with the curriculum and words normally used in their lessons in the classroom. This was done because the authors recognized that the selected words could be represented in the syllabi with different words and phrases that have the same meaning. Synonyms for the words fire, climate change, and epidemics were not required. Table 5 shows the key words with their synonyms used in the content analysis. The analysis of the syllabi was limited to the above words (Table 5 ) and focused on the types of disasters, the scope and content of the disaster topics, i.e., the cause, effects, prevention, recovery, and management of disaster events. The teaching and learning activities outlined in the syllabi, as well as evaluation techniques, were also considered for this study.
Using the manifest content analysis process, we identified the presence of the words in the syllabi and the frequency with which they occurred. Thus, before the use of a word in the syllabi was included in this study, it had to have been used in a disaster-related context. By disaster-related context, it means the words were used in connection with a natural or man-made event with the potential for causing direct or indirect harm to a group of people, and requiring external assistance to address the problem. Concurrently, the sections of the syllabi in which the words were identified were coded sentence-by-sentence using latent content analysis process. This enabled the identification of the nature of disasters, their causes, effects, prevention and management. Also, the teaching, learning and evaluation techniques stipulated for disaster themes and topics in the syllabi as well as the extent to which students should be involved in DRR activities were identified and analyzed during this process. Results from the manifest syllabi analysis process are presented in the graphs below (Figures 1 and 2 ).
Questionnaire and Interview Data Analysis
The information obtained from the questionnaires administered to students and key informant interviews with individual teachers were coded and analyzed to generate frequencies and percentages which were used in the study. Thus, the information was classified into:
(1) Scope and content of disaster themes and topics taught in the classroom (2) Teaching, learning, and evaluation activities employed in the classroom (3) Competencies developed and challenges faced through classroom DRR education Results obtained from the questionnaires administered to students, key informant interviews with teachers, together with focus group discussion with teachers, were compared with the outcome of the content analysis to identify the coherence and discrepancies that exist. Through literature review [23] , a list of DRR teaching, learning and evaluation techniques were identified and used in classifying the teaching and learning activities identified in the syllabi. Teachers were then asked to identify the techniques they employ in teaching DRR in the classroom. The responses of teachers were then classified under the same DRR teaching and learning techniques identified from the literature. This was then compared with the outcome of the syllabi content analysis. Interviews with an officer from the Ghana Education Service and focus group discussion with teachers from the district were used to support key findings.
Strengths and Limitations of Research Approach
The analysis of the upper primary and JHS subject syllabi based on the national education curricula puts this study in a national context and provides useful inputs for policy formulation and implementation. However, information on classroom implementation of DRR lessons was obtained from two rural communities in Northern Ghana and therefore the results are location-specific and are not reflective of the entire picture of DRR practice in all parts of the country. This is because, significant differences exist in the education system in terms of the availability of certain resources, such as electricity and computers in urban and rural Ghana, as well as in public and private schools. There is, therefore, a need for more research to identify and analyze such existing differences before generalizations can be made. Additionally, the syllabi content analysis process relied on the use of the 64 identified disaster words. Although, this enabled the study identify the presence of DRR in some of the subjects studied in the upper primary and JHS, as well as analyze their associated teaching, learning, and evaluation techniques, the 64 disaster words are non-exhaustive. The implication is that, this study may have overlooked the presence of certain disaster issues in the syllabi which did not fall within the scope of the 64 identified disaster words. It is also important to note that the presence and frequency of use of the disaster words identified in the syllabi does not necessarily correlate to the importance or time spent on them during classroom lessons.
Results
Comparing and Contrasting Subject Syllabus Contents and Classroom Application of DRR
Presence of DRR in Upper Primary and JHS Subjects
The syllabi content analysis was undertaken to determine the presence of disaster-related words in each of the subjects at the primary and JHS levels. The results are displayed in bubble charts. Figures 1  and 2 show the presence and rate of occurrence (as a percentage) of the analyzed words. The number of bubbles assigned to each subject indicates the number of words present in the syllabus. The rate (percentage) of occurrence is represented by the different sizes of the bubbles with the smallest bubble size being 1% and the largest size being 100%. This was obtained by dividing the frequencies of the word in a disaster-related context, within a particular subject syllabus, by the total number of words contained in that syllabus, multiplied by 100%. The larger the bubble, the more prominently the word is featured in that subject and vice versa.
For instance, danger appears in four subjects in upper primary but among these subjects, it is more prominent in Citizenship Education (66.9%) followed by the ICT subject (16.9%), the Ghanaian Language and Culture subject (8.8%) and the Integrated Science subject (7.4%). At the JHS, hazard appears only in the Integrated Science and ICT subjects but is very dominant in Integrated Science, with an 83.8% presence. Climate change forms one of the main drivers of hydrological disasters. However, its mention throughout the entire syllabi content analysis is recorded only in the Integrated Science subject of JHS, and on only one occasion. It therefore has a 100% rate of occurrence, similar to words such as threat, risk, adapt, pest and parasite, and earth tremor that are present in only one subject.
The results of the primary level syllabi content analysis revealed that, the upper primary syllabi contained 22 of the 64 words used in the search. Out of the nine subjects studied, Mathematics and Physical Education syllabi were the only ones that did not contain any of the words selected for content analysis. Citizenship Education had the highest number of selected words in its syllabus: 17 of the 22 while Creative Arts syllabus contained just one of the words (Figure 1 ). The JHS syllabi analysis showed that eight of the 11 subjects contained 28 of the 64 analyzed disaster words ( Figure 2 ). The JHS Integrated Science syllabus contained 18 of the 28 words, which represents the highest number, while the Music and Dance syllabus had the least number of disaster words; 2. This indicates a slight increase in both the subject and number of disaster words from that of the upper primary syllabi. For example, disaster words such as hazard, climate change, risk, pest, and parasite, among others, were found in only the JHS syllabi. From the interviews conducted with teachers at upper primary and JHS, all teachers indicated that DRR is present and taught in some selected subjects. When teachers were asked whether the subjects they currently teach contain DRR, an overwhelming majority (80.0%) indicated the presence and teaching of DRR topics and themes. The remaining 20.0% reported not having or teaching DRR related aspects in their current subjects. In all, teachers identified that Natural Science, English, Integrated Science, Mathematics, Social Studies, Citizenship Education, Creative Arts, RME, and Ghanaian Language and Culture contain elements of disaster risk reduction. However, it was realized that BD&T and Music and Dance were not identified in this list, as opposed to what was observed during the syllabi content analysis.
Scope and Content of DRR in Upper Primary and JHS Subjects
Results from the syllabi content analysis using the latent technique revealed that disaster topics and themes in the upper primary syllabi addressed the following: floods, diseases, conflict, environmental degradation, accidents at home and within the community and fire outbreaks. It is expected that before completing this level, students are aware of what a hazard is, and are knowledgeable about the causes, symptoms, and prevention of selected disasters, such as water-borne diseases, skin diseases, and HIV/AIDS. Environmental degradation and protection of the environment and one's self, as well as disasters such as conflict, floods, fire outbreaks, and earthquakes is expected to have also been addressed. For instance, the ICT subject teaches the safe use of ICT tools and materials in order to prevent events such as fire outbreaks. Three units of the upper primary Ghanaian language subject have also been dedicated to the teaching of "Safety measures" (Table 3 , No. 6; Unit 6, page 40 and Unit 7, page 24) and "Environment: degradation and maintenance" ( Table 3 , No. 6; Unit 8, page 24).
A marginal difference was observed in the types of disaster events addressed in the JHS syllabi when compared to the primary. Similar to the primary syllabi, the JHS syllabi addresses environmental problems such as air pollution, water pollution, land degradation and bush fires, unnatural deaths occurring from conflict, accidents, and disease outbreak. Road safety and safety using various equipment were also addressed. For example, Unit 1 of Section 5 of the JHS Integrated Science subject addresses issues of infectious diseases such as HIV/AIDS, cholera, and cerebrospinal meningitis. Also, Section 1 of the JHS 2 Social Studies subject has been dedicated to teaching environmental issues and Section 2 of the ICT subject for the JHS includes "Health and safety in using ICT tools" (Table 4 , No. 6; page 4). However, disaster words in subjects such as English Language and Music and Dance are not strongly emphasized, but have been used as examples to help students develop relevant skills pertaining to the course. An example is in English Language Unit 6 where students are asked to "write letters for publication on topics like causes of bush fires and environmental degradation, among others" (Table 4 , No. 5; page 91). Also, in Section 2, unit 2 of the JHS 1 Music and Dance subject, students are required to tell or mime stories based on the dangers of HIV/AIDS, and the difficulties faced by HIV/AIDS patients, to the accompaniment of music (Table 4 , No. 3; page 3). The study believes that even in such exercises, knowledge on disasters is transferred to students, representing the need to include these words in the results of the syllabi analysis.
Although responses from teachers did not indicate any clear distinctions between the types of disasters taught in upper primary and those taught in JHS, they indicated floods, droughts, fire, wind storms, pest and disease outbreaks, earthquakes, epidemics such as cholera, conflicts and accidents, as well as environmental degradation and protection, as the commonly addressed themes. Consistent with the responses from teachers, students who were surveyed mentioned that they regularly receive lessons on all of the above themes and topics, as well as landslides. The responses correspond with the disaster words identified in the various subject syllabi, although landslide never appeared. It should be noted however, that landslide was not one of the disaster words selected for assessment in this study. It is plausible that students have been taught or have come across the term landslide during their classroom lessons.
Further analysis of the syllabi revealed that the disaster themes and topics within the upper primary schools are generally limited to addressing causes, effects and prevention, with little attention paid to disaster response and recovery. This was indicated by the number of subjects in which the words were captured. From Figure 1 , it can be observed that causes, and its synonym words, appears in five different subjects, effects appears in four different subjects and prevent in five different subjects. Response and recovery, and their synonyms, do not appear in any of the upper primary subjects. Although the words manage and control have been used in the upper primary syllabi, their use is limited to the Citizenship Education and Integrated Science subjects, and focuses on cholera, malaria, and environmental degradation. In JHS (Figure 2 ), causes appears in six subjects, effects appears in four subjects and prevent is in six subjects. The term handle appears in only one subject, while recovery does not appear in any subject. Although the JHS syllabi build on that of the upper primary by including words such as handle and adapt in the BD&T and Integrated Science subjects, respectively, they are limited to "proper use of tools and how various organisms adjust in different and changing environments". This is inadequate considering the limited scope in which the words have been used to the different disasters captured in the syllabi and experienced in the country. Following similar trends with the scope and content of DRR in the syllabi, results from key informant interview surveys with teachers confirmed that disaster lessons focused predominantly on the types and causes (33.0%) of disasters and prevention (43.0%), and less on effective responses to (17.0%) and recovery from (7.0%) disasters. Through the focus group discussion, teachers identified felling of trees, burning of bush for hunting purposes, construction of buildings in water ways, chieftaincy disputes and heavy rains and windstorms as some of the causes of disasters. Thus, depending on the type of disaster being considered and circumstances surrounding their occurrence, teachers identify natural (earth tremor, floods etc.), human (floods, drought etc.), political (conflicts, wars etc.) and social (conflicts etc.) causes among others. Responses from the 133 students revealed that types and causes of disasters (28.0%) and prevention of disasters (55.0%) formed the major part of their disaster lessons while effective response (9.0%) and recovery (8.0%) formed the least. Consequently, it can be said that teachers and students agreed that students have been equipped with the relevant knowledge to assist with the prevention of disasters identified in the syllabi, but students have limited knowledge and skills to enable them to respond appropriately, manage, and recover from disasters.
Teaching and Learning Activities for DRR
All seven identified teaching and learning techniques (see introduction) are captured within the syllabi of the upper primary and JHS and should be used in teaching disaster themes and topics. Based on the upper primary syllabi, teachers are required to teach and engage students with the use of brainstorming and discussion sessions, and invite resource persons (interactive), as well as use videos, posters, pictures, role plays, and dramas (surrogate experiential), experiments and demonstrations (action). They are also expected to undertake field trips to places of relevance to their study (field experiential). Students are also required to source information from the media, such as T.V., radio, and newspapers, on selected issues (inquiry). There is only one instance of referral to the affective technique in the primary 6 Citizen Education syllabus: "pupils to share experience of domestic violence and conflict in the homes" (Table 3 , No. 1; page 38). This confirms Selby and Kanagawa's result, which states that the affective learning technique is the least utilized in DRR education [23] .
Similarly, the JHS syllabi direct teachers to facilitate discussions and brainstorming (interactive) sessions with students. The syllabi strongly encourage the use of role play (surrogate experiential), demonstrations, and experiments (action). The syllabi also require teachers to help students identify, list, name, and tabulate various items relating to disaster events, such as the causative organism, symptoms, mode of spread, prevention, and control of diseases (lecture technique). Table 6 shows the frequency of the use of the various techniques of teaching and learning DRR as directly observed in the syllabi. Regarding the actual teaching and learning techniques employed in the classroom, an overwhelming majority of teachers (64.0%) referred to the lecture technique as the most widely used. The field experiential technique was mentioned by 18.0%, as was the action technique (18.0%).
By comparison, a notable difference was observed between the teaching and learning techniques stipulated in the syllabi and those used by teachers in the classroom. While the interactive technique dominated in the syllabi, the lecture technique was most represented in the classroom (64.0%). Although the interactive technique was not directly identified by teachers, it is the most dominant in the syllabi. This technique, may however be embedded in all of the above identified techniques, since teaching cannot take place in the absence of interaction and exchanges. It must be noted that exchange or interaction can be a mere affirmation of students understanding of the lesson and this must be distinguished from the interactive techniques. The surrogate experiential, inquiry, affective, and interactive techniques were not identified during key informant interview survey with teachers as methods used in teaching disaster themes and topics but information obtained from group discussion showed that drama (surrogate experiential) is used to enable students to better understand and perceive the DRR lessons taught.
To enable the effective use of various teaching and learning techniques as a way of enhancing lessons on DRR, teachers are expected to undergo in-service skill and competency training organized by recognized stakeholders. Out of the 15 teachers interviewed, 12 (73.3%) said they have not received any form of training on DRR either before or during their careers as teachers. The remaining three (26.7%) said they had received some form of DRR training during their tertiary education, prior to their teaching career. Results from the interview with the officer from Ghana Education Service (GES), and the focus group discussion with teachers, further revealed that in rare instances when in-service DRR training programs were organized, the majority of teachers are unable to participate due to limited financial, human, and technical resources. Thus, the beneficiaries of such training who are mostly principals, their assistants, and other key stakeholders, are expected to train teachers in the schools. This, however, rarely happens due to time and resource constraints. Facilitation manuals for teachers on DRR are also not readily available to aid in the effective delivery of lessons, as indicated by teachers and the officer from GES. The only manual on disaster risk management and reduction distributed during a training workshop organized by United Nations Children Fund (UNICEF) in conjunction with GES in 2010 is available only to participants of the programs who, largely, were not teachers.
Regarding the average length of time spent teaching disaster themes and topics per week, the majority of teachers (40.0%) said they dedicate less than 30 min to DRR related lessons, and 26.7% said they allocate between 30 min to one hour. The remaining 33.3% said they had no idea how much time they spent. The integration of disaster topics and themes into already existing subjects was provided by the 15 teachers interviewed as the main reason for insufficient time spent teaching the topics. The result is confirmed by works done by Selby and Kagawa [23] . This situation has led to less emphasis being placed on disaster issues themselves, which may negatively impact the development of skills and attitudes needed to reduce vulnerability and build resilience to disasters. However, teachers and the officer from GES acknowledged that the current structure of the syllabi and class schedules does not afford for enough space and time to make DRR lessons standalone subjects. According to the officer from GES, this can only be done if the length of time spent by teachers and students in the classroom is extended or certain subjects are excluded from the curricula to make way for a DRR subject. However, previous attempts at withdrawing the RME subject from the syllabi were met with stiff opposition from various stakeholders, thus making it a less feasible option. They therefore recommend that much attention is given to co-curricular activities, which provided a greater opportunity and time for the practical teaching of DRR.
Evaluation Techniques for DRR Lessons
Through interviews with the teachers, the following types of evaluation techniques were identified: action oriented, output oriented, knowledge acquisition, recall, and application. These are embedded in homework, class exercises, written exams, and demonstration and practical sessions. The general trend observed from the upper primary and JHS syllabi reveals that the recall technique is the most dominant of all the evaluation techniques. This technique involves assessing students on their ability to remember and reproduce what they have been taught in class. They are asked to list, state, mention, and outline various aspects of disaster lessons. The action-oriented process assesses how active students are in participating in the learning process. Teachers observe the performance of students during these processes and grade them using certain criteria. For example, in the primary 5 Citizenship Education syllabus, students are asked to: "role-play any of the various ways of ensuring safety in their community" (Table 3 , No. 1; page 21). Also, in the JHS 1, Religious and Moral Education syllabus, students are required to "undertake environmentally sustaining activities in the school" (Table 4 , No. 7; page 2).
The output-oriented assessment involves students producing tangible substances, such as producing environmental management plans, diagrams, models, and posters with messages on disaster topics. Examples include: "Pupils to develop an environmental management plan for the community e.g., recycling paper, collecting plastics" found in the Citizenship Education subject (Table 3 , No. 1; page 35, Section 2). In the JHS 3, ICT syllabi, students are required to produce reports and documents on the environment, road safety, and HIV, amongst others. The knowledge acquisition technique assesses students' ability to obtain information from varied sources, such as the Internet, newspapers, television, and videos. Students are expected to organize information from these sources and present them in a meaningful form. The application technique requires students to use knowledge they have obtained in the class to solve community problems. However, students are not required to undertake any practical steps to implement the solutions formulated. Examples are found in unit 3 of the class 5 Integrated Science syllabus, where students are asked to: "describe how you will control the spread of cholera in your community" (Table 3 , No. 2; page 22).
Teachers identified class exercises (36.0%), homework (27.0%), written exams (17.0%), demonstrations and practical sessions (17.0%), as well as follow-up (3.0%), as the main approaches used for evaluating students ( Figure 3) . As observed from the syllabi, all 15 teachers also stressed that these approaches rely heavily on the recall technique and less on the action-oriented, output-oriented, and application techniques, especially in the primary stages. For instance, during the interview with teachers, a participant noted: "In the primary school, learning outcome is more focused on recall, but at the JHS level, students are expected to apply the knowledge obtained" [43] . 
Skills and Competencies Developed from DRR Education
In order to assess students' skills and competencies on disaster education, teachers were asked to identify what students could do before, during or after a disaster event. A similar question was posed to students with regards to the practical skills they have acquired from disaster education in the classroom. Responses from students and teachers were assigned to three categories; prevent, respond effectively, and recover. More than one response per category was counted as each respondent could provide answers in more than one category. It was observed from responses of students and teachers that more emphasis is placed on the teaching and learning of skills needed prior to a disaster and less on the skills needed during and after the disaster. Figure 4 shows a comparison of the skills and competencies acquired from classroom disaster education, as outlined by teachers and students.
Class exercise 36%
Written exams 17%
Demonstrations 17%
Home work 27%
follow-ups 3% Approximately 74.0% of students who said they are taught DRR were confident that, with this knowledge, they could effectively contribute to the prevention of disasters such as floods and fire outbreaks. However, only 12.0% of these students indicated they would be able to respond effectively, and 10.5% said they could recover from certain disaster events. The teachers' responses on how applicable they felt their DRR lessons were perceived by students was consistent with what the students themselves said. Overall, the largest proportion of teachers (86.6%) said they had instilled adequate preventive knowledge in students, 33.3% said students have enough responsive knowledge, and (13.3%) indicated that students could recover properly from certain disaster events. It was further reiterated by teachers during the group discussion that current DRR lesson are directed more towards knowledge acquisition and less on achieving attitudinal changes among students. They acknowledge however that attitudinal changes were difficult to observe and monitor.
Challenges Identified
Disaster risk education is not without challenges, particularly in the knowledge delivery process. Inconsistencies were observed in the DRR education in the syllabi and what goes on in the classroom. Almost all teachers (93.3%) identified inadequate DRR teaching and learning material as a major hindrance to the delivery of disaster knowledge. They also indicated that the scope and content of disaster education within the syllabi is too narrow, negatively affecting the development of competencies. The GES officer also asserted to this when he mentioned that the scope and depth of the topics should be expanded at both the primary and JHS levels to include contemporary and future hazard, considering adverse human-induced changes occurring in the climatic systems and the environment. He also indicated that DRR education must be extended to the lower primary level which, according to him, has been left out. A lack of student interest and appreciation for lessons taught on unfamiliar disaster events, and insufficient time to teach disaster lessons, were also identified as factors undermining disaster risk education in the study communities.
Furthermore, all schools within the study communities have very limited access to electricity, computers, and the Internet and, as such, online learning tools and materials for disaster risk reduction cannot be utilized. The following are extracts from teachers' notes, outlining the various challenges faced: [45] .
"The cost involved in undertaking practical sessions sometimes makes it difficult since some students cannot afford the materials needed for the work" [46] .
The officer of GES further indicated that evaluation of the performance of the schools and teachers is greatly hindered by poor road networks as well as the limited human resources (circuit supervisors) that should undertake this evaluation. Each Circuit Supervisor is given between 10 to 15 schools which may be located widely apart to visit and evaluate within a week, making their work tedious and limiting the length of time spent in each school.
Discussion
DRR education essentially provides a practical and vital means by which vulnerability to disasters can be reduced. National, regional, and global efforts have been initiated to ensure that education continues to be an effective platform for developing a culture of prevention, safety, and resilience among its beneficiaries. In this section, we discuss the implications of the results on developing a culture of prevention, safety, and resilience among students, as well as potential improvements.
Curriculum Development to Nurture Relevant Skills and Competencies
From the analysis conducted, it was determined that the mainstreaming of DRR education has followed an infusionist approach. No subject has been devoted solely to the teaching of DRR at the basic level, although disaster-related themes and topics are included in subjects that already exist. The contents of these subjects, such as Integrated Science, Social Studies, and Citizenship Education, are oriented toward the physical and social environment. Evidence gathered in the content analysis (Figures 1 and 2 ) and from interviews with teachers, showed that these subjects contain many DRR themes and topics. This typically exemplifies the infusionist approach, which enables DRR topics and themes to be included in existing subjects easily. The infusionist approach, unlike the dedicated subject approach, does not require the development of a new syllabus, teaching and learning materials, or specialized training for teachers. The approach is, therefore, recommended for urgent situations where knowledge of a particular disaster needs to be transferred quickly to avoid dire consequences. For example, in response to the recent Ebola crisis, the Government of Ghana instructed all teachers, irrespective of their areas of expertise, to deliver lessons relating to general knowledge and preventive actions on the virus.
However, the infusionist approach has been criticized for a number of inherent flaws. Selby and Kagawa argue that, the infusionist approach of mainstreaming DRR into the education system usually orients learning outcomes towards knowledge acquisition rather than on the development of skills and attitudes needed for disaster prevention, management, and response [23] . This is simply due to the fact that not enough time is dedicated to the practical teaching of DRR issues and may be overlooked during teaching or assessment. Activities such as safety and evacuation drills, community hazard mapping, demonstrations of appropriate disaster response scenarios and disaster simulation games are often not utilized. Even when these practical sessions are undertaken, they are often completed too quickly, and various important aspects are neglected. Also, disaster topics and themes within the subjects are not covered in-depth, and there is no focus on achieving long-term attitudinal changes.
These issues are evident in the education system of the upper primary and JHS in Ghana with particular reference to schools in the study communities. The review of the syllabi revealed that disaster themes and topics are primarily focused on the causes, effects, and prevention of identified disasters, with little or no focus on appropriate responses to, management of, and recovery from the disasters. From the content analysis the study determined that fires, floods, pest and disease outbreaks, earthquakes, and environmental pollution and degradation are the main disasters emphasized in the syllabi. Considering that these are the common forms of disaster in Ghana, students stand a good chance of having knowledge of these disaster forms and are better prepared to prevent, respond to, or recover from them. However, challenges may present themselves if, beyond the basic school, students are not exposed to other disaster events that may occur due to climate and environmental changes. The Hyogo Framework for Action (HFA) monitor indicates that 72% of countries have included DRR in their curricula, with coverage in primary schools being slightly higher than secondary schools, university or professional institutions [36] . The Intergovernmental Panel on Climate Change (IPCC) and other researches have revealed that climate change will cause the occurrence of unfamiliar disasters in various regions of the world [47] [48] [49] . This study therefore recommends that further work should be conducted on reviewing the curriculum of the senior high schools, vocational, and tertiary institutions to ascertain in what way the current education system builds horizontal synergy and advances toward disaster risk reduction education across board.
Teachers from the study communities revealed that not enough time is allocated to the teaching and learning of disaster risk reduction. Disaster drills, disaster stimulations, community hazard mapping, experiments, and demonstrations that lead to the development of relevant skills and attitudes for effective disaster management are not given enough attention due to a lack of teacher training and professional development, along with other resource constraints. Benadusi [16] asserts that, to learn resilience, subjects which contain DRR must be taught using practical and context-oriented activities. Building a culture of prevention, safety, and resilience requires the allocation of sufficient time, not only for the transfer of knowledge and skills but also for reinforcing skills and ensuring attitudinal changes. Without allocating adequate time for the teaching of disaster lessons, teachers in the study communities have realized that students possess the relevant knowledge, but lack the requisite skills needed to effectively respond to and survive a disaster event (Figure 4) .
The curriculum review process is expected to help address some of these issues and, in Ghana, it is recommended that a review of the syllabi is undertaken every five years. However, a number of challenges have hindered this process, preventing the timely review of the syllabi. On many occasions, the syllabi review has been done in a fragmented manner. The most recent review, which was to be undertaken in 2010, was postponed by the Government due to financial and logistic limitations. The Government of Ghana later commenced the review with a few selected subjects and, at the time of the interview with the officer from the Ghana Education Service in February 2014, not all subjects had been reviewed. The varying dates of publication of the syllabi used for the content analysis confirm this. To a certain extent, this may impact negatively on the current disaster information contained in the syllabi, since seven years is long enough for substantial changes to have taken place in global DRR education.
Teachers as Transmitters of Disaster Knowledge
Apart from the inherent structural and content deficiencies with the infusionist approach, there is also a lack of emphasis on the training and professional development of teachers to effectively handle disaster themes and topics. Teacher training and professional development, also termed "training of trainers," has been identified as a critical element in effective disaster communication and resilience building. Teachers must have not only theoretical knowledge and understanding but also practical skills, competencies, and commitment to teach DRR according to national standards [19, 25, 50, 51] . This can only be attained if a conscious effort is made to train teachers before and during their teaching practice.
The low number of teachers (20.0%) who have been trained to deliver disaster themes and topics in the study communities brings into question the skills and competencies of the remaining teachers and the effectiveness with which they transfer disaster knowledge. It also reveals weaknesses in the ability of the educational systems to effectively train students, in an increasingly complex and ever-changing society, to actively contribute to reducing their own vulnerability and that of their families and communities. Considering the high level of trust and dependence students, especially those within their formative years, have for their teachers and the information received from them, it is imperative that teachers are well educated and trained to transfer appropriate knowledge and skills.
Basic Infrastructure for Effective DRR Education
This study, acknowledges that laudable achievements have been made in promoting disaster risk education in Ghana by the integration of various aspects into the educational curriculum. However, there is still much work to be done. Darling-Hammond [25] argues that teachers must have access to diverse curriculum resources and technologies, allowing for students to connect and explore ideas, obtain and synthesize information, and solve problems. While the syllabi outlines the combined use of the interactive, surrogate experiential, affective, field experiential, inquiry, action learning, and lecture techniques to deliver disaster lessons (Table 1) , the lecture technique is the most dominant during DRR lessons with little focus on the other techniques as shown in the results (Section 3.1.3).
Apart from the lack of teacher training and education, one other major challenge identified was the infrequent use of experience based, interactive and action oriented learning activities. Board games, disaster storybooks, and disaster poems and songs, which are utilized particularly in developing countries where technology is not easily available, are oftentimes not utilized. It is not enough to create awareness of disasters and transfer theoretical knowledge on disaster prevention and response, it is also essential to equip student with the relevant skills and competences. By consolidating the two, students will be able to initiate and or undertake pragmatic efforts at disaster prevention and effective and timely response. Research has shown that innovative and effective curricula worldwide is computer-based [9] , but in situations where schools do not have access to a reliable power supply it becomes virtually impossible to make use of this technology in teaching. Virtual learning experiences such as disaster simulations and disaster scenarios, which gives students some practical experience and appreciation of unfamiliar disasters as well as build on their thinking abilities, cannot be utilized. The UNISDR [1] states that stimulation games are forms of interactive learning tools which helps in students understanding of DRR. Examples include online disaster simulation games such as "Stop disasters" developed by the UNISDR [1] , "Giant bombs" and "Disaster will strike 2" (among many others), cannot be used. It stands to reason, then, that students in Ghana, and especially the Northern Region, may be disadvantaged by their lack of exposure to and experience of innovative and practical techniques needed to enhance their knowledge, skills, and competencies toward disaster prevention, safety, and resilience.
Although Japan, like Ghana, utilizes the infusionist approach, differences are observed in implementation of DRR which could provide useful lessons for Ghana. In Japan, school safety, which includes various aspects of DRR, is split-up into three parts; "general safety of students everyday life", "traffic safety" and "DRR". DRR is combined with disaster management for school infrastructure and school and community support network [18, 52] . Through safety exercises, and disaster prevention and emergency drills, study visits to disaster museums and centers such as the RSMC Tokyo -Typhoon Center, and the Tsunamic and Earthquake Museum [50, 53] , among others, students are actively involved in school and community-based risk assessment, risk reduction, and disaster recovery and management activities. The direct involvement of the communities in the activities of the school also ensures that the communities are well equipped to assist the schools in DRR and during disasters. This may help eliminate the "common people expert relationship" that has often existed between DRR institutions and communities [54] .
Evaluation for Effective DRR Lessons
According to Angelo and Cross [40] , teaching cannot take place in the absence of learning, but when this occurs, it ceases to be teaching and becomes just talking. In order to determine if learning has taken place, students must be evaluated. This helps teachers determine what aspects of the lesson students have learned and how well they have learned it. Effective assessment begins with clear goals as outlined in the general and specific objectives of the syllabi of the educational system in Ghana.
The main driver for the evaluation of disaster lessons within Ghana's basic school system is summative purpose with little focus on formative purpose. The summative purpose is used to determine the knowledge students have acquired, in relation to the outlined learning outcomes. It is used to grade individual student achievement and does not necessarily feed back into the curriculum review process for relevant adjustments to be made. On the other hand, assessment for formative purposes identifies not only what is but also what should be present in knowledge acquisition. This better allows for improvements to be made to the curriculum in a timely and appropriate period [23, 55] .
Evaluation of students in the study community schools generally takes the summative purpose, since outcomes of the process are not integrated into the needs assessment and curriculum review process to create a feedback loop. Although attempts are made to repeat lessons if the majority of students have not passed the assessment, this is not enough to address the root cause of failures, which may be embedded in either the contents of the syllabi and/or the teaching, learning, and evaluation techniques employed. Whatever the cause, ineffective learning processes can then have significant implications on the outcome of disaster education. The evidence presented in this study is consistent with Selby and Kagawa's [23] assertion that "assessment of student learning is the least considered and least developed element of disaster risk reduction education."
Conclusions
Disaster risk reduction education is of real importance if the survival of current and future generations is to be ensured. However, the nature in which disaster risk reduction is communicated within the educational systems determines, to large extent, its effectiveness in building a culture of prevention, safety, and resilience among students. The study lists important recommendations based on the results of this study, in order to make current disaster education more effective.
This study concludes that education for DRR in Ghana's basic schools enables the development of a culture of prevention, but significantly neglects the development of a culture of safety and resilience among students. In order to address this, first of all the scope and content of the disaster themes and topics needs to be broadened within the upper primary and JHS since the focus is more on transferring knowledge on disaster prevention and less on developing skills and competencies for effective disaster preparedness. This study does not claim the importance of one aspect over the other, but demonstrates that students must be adequately prepared on, not just how to prevent disasters, but also on how to respond to, manage, and recover from disasters. The study therefore suggests that the national government and other stakeholders should jointly perform a thorough curriculum review, with a pilot-based needs assessment, that is representative of the national teaching population. This should also ensure that contemporary and likely disasters are addressed.
Teacher training and professional development are also prerequisites for effective disaster education. The study therefore recommends DRR training as key part of teacher training courses so that teachers garner fundamental knowledge and skills to effectively teach DRR. In addition to this, teachers should undergo regular in-service DRR training so they are kept abreast of new developments and practices in DRR. Creating a culture in schools that supports teachers' continual learning [25] by government, school authorities, and other stakeholders is also recommended. Collaboration is needed, between national and international stakeholders in the education and disaster sectors, to organize training workshops and provide DRR manuals for teachers. Moreover, the training manual on HIV/AIDS and disaster risk management and reduction developed by UNICEF, together with the Ministry of Education, should be made available to teachers across the country. Furthermore, government should develop and distribute supplementary DRR materials, pamphlets and posters for use in schools. Using the study communities in Northern Ghana as a point of reference, we recommend that schools should be resourced with materials and instruments needed to undertake participatory DRR learning techniques stipulated within the syllabi and in DRR literature. Community-school interaction must be strengthened through joint community risk assessment activities and hazard and safety mapping. Board games such as "Riskland", "Let's Get Prepared", and other participatory games, which rely less on technology should be used, considering the current situations pertaining to schools, as a response to the identified discrepancies between the syllabi stipulated and the teaching and learning techniques actually used in the classroom. Long term efforts should be made by the Government of Ghana and other stakeholders at ensuring that schools are equipped with requisite technology to enable students to use disaster simulation, and other innovative and effective media, for learning DRR. Furthermore, a balance between summative and formative purposes of evaluation is recommended for the reinforcement of disaster knowledge, skills, and attitudes, in order to achieve a culture of prevention, safety, and resilience among students.
